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Urbanization could facilitate the convenience of residences. Meanwhile, it would 
bring new problem and challenges in areas such as traffic congestion, traffic accidents, 
environmental protection. Traffic prediction and immediate processing are important 
works for traffic management department to maintain road security and to ensure the 
safety of people’s life and properties. Recently, significant challenges of road traffic 
safety are: (1) traffic status are quite dynamic that conventional data analytics and 
mining methods could not meet the application requirement of accident analysis and 
prediction, because there are complicated factors influencing the accident occurrences; 
and (2) current accident analysis methods rely much on signal dataset, which might 
result in low prediction accuracy because the impact of cross-domain factors such as 
weather, driver features on accident analysis are not fully investigated. 
With the gradual maturity of both sensing technologies and computing 
environment, multi-sourced, heterogeneous, and cross-domain urban data gradually 
become with characteristics of big data. In this paper, we focus on accident analytics 
and detection with the data fusion of cross-domain urban datasets. First, we explore 
the fusion method of accident data and cross-domain urban data in the spatio-temporal 
dimensions. Second, to increase the prediction efficiency of accident detection, we 
establish a short-term traffic flow prediction model incorporating with a deep neural 
network method. Finally, we implement a case study to evaluate the proposed method. 
Specifically, the contribution of this paper includes: 
 (1) Traffic accident spatio-temporal analytics and visualization fused with 
cross-domain probability model of road network 
To address the data sparsity problem in accident data, we proposed a method to 
fuse accident data with cross-domain urban datasets (e.g., weather, traffic flow, driver 
characteristics) in the spatio-temporal dimensions. Meanwhile, accident analysis and 
visualization results could provide decision support for traffic police offices to 















 (2) Accident detection modeling based on short-term traffic flow prediction 
The traditional accident detection methods rely mainly on single data source, but 
they pay inadequate attention to underlying factors which might have great impact on 
accident patterns. In this thesis, we first proposed a short-term traffic flow prediction 
model incorporating with deep neural network approach. Second, we provide early 
warning on accidents according to height variations of traffic flow. Thus, such method 
could further enhance the rapid perception of accidents for traffic police department. 
 (3) Case study of fatal traffic accidents detection on urban expressway  
Based on the scenario of “Xianyue overhead road in Xiamen”, we conduct the 
case study of fatal traffic accidents detection on urban expressway. We utilize results 
of accident spatio-temporal patterns and short-term traffic flow prediction to increase 
the prediction efficiency of accident detection. Thus, we could provide sustainable 
decision support for traffic police department to enable the stage treatment of 
accidents. 
The contribution of this work is two-fold. First, the urban spatio-temporal data 
fusion and analytics could expand the scenario of traffic accidents analysis and 
visualization. Second, the massive traffic datasets to be open could provide 
continuously updated and accountable cross-domain urban datasets for academia.  
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